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CLAIMS 



I claim: 



y 



1 . \A method of processing a group of spatially related seismic data traces, comprising: 

defining seismic data windows extending over selected portions of said group of 
spatially rela^d seismic data traces; 

generatinga frequency spectrum of the seismic data within successively selected 
windows of said seismic data traces by applying a transform to said successively selected 
windows having poles oh^he unit z-circle, where z is the z-transform; and 

utilizing said frequerky spectra to generate data related to the location of thin beds 
in the earth's subsurface. 

2. The method of claim 1 further ^mprising determining the frequency value of the 
frequency component having the greatest amplitude within each said frequency spectrum; 
and 

wherein said frequency values are utilizeds^o generate data related to the location of 
thin beds in the earth's subsurface. 



3. The method of claim 2 wherein said data comprises^^ three-dimensional volume of 
seismic data. 



4. The method of claim 3 further comprising generating a subWntially horizontal 
cross-section of said seismic data to depict the location of thin beds. 
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5. The method of claim 1 further comprising determining the greatest amplitude of the 
'' x frequency components within each said frequency spectrum; and 

\^ wherein said amplitudes are utilized to generate data related to the location of thin 
beds i^ the earth's subsurface. 

5 6. The^ethod of claim 5 wherein said data comprises a three-dimensional volume of 
seismic data^ 

7. The method\f claim 5 further comprising generating a substantially horizontal 
cross-section of said seftmic data to depict the location of thin beds. 



10 8. The method of claim rftirther comprising: 



m 



^ 



determining for each gene^ted frequency spectrum whether the peakedness of said 
generated frequency spectrum exceeds a selected value of peakedness; and 

for each generated frequency speb^rum for which the peakedness exceeds said 
selected value of peakedness, utilizing the fmguency spectrum to generate data related to 
1 5 the location of thin beds in the earth's subsurface 



9. The method of claim 8 wherein said peakedness\§ kurtosis. 

10. The method of claim 1 further comprising: 
determining the frequency component having the greates^^mplitude within each said 

20 frequency spectrum: 

calculating the kurtosis of each said frequency spectrum; 

determining if the kurtosis of each said frequency spectrum exce'^s a selected value 
of kurtosis; and 
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utilizing said frequency components having the greatest amplitude within said 
fr\equency spectra having a kurtosis value which exceeds said selected value of kurtosis to 



generate data related to the location of thin beds in the earth's subsurface. 



1 1 . Tne method of claim 10 wherein said data comprises a three-dimensional volume of 
seismic data\ 

12. The method o^claim 1 1 further comprising generating a substantially vertical cross- 
section of said seismic data to depict the location of thin beds. 

13. The method of claim 1 vvherein said transform is the maximum entropy transform. 
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0 ^ 14. The method of claim 13 wherein said transform has from one to four poles on the 
^ unit z-circle. 



15. A method of processing a group of sp&tially related seismic data traces, comprising: 

defining seismic data windows extending^over selected portions of said group of 
spatially related seismic data traces; 

generating a frequency spectrum of the seismi\ data within successively selected 
windows of said seismic data traces by applying a maxins^um entropy transform to said 
successively selected windows; 

determining the frequency value of the frequency coi^onent having the greatest 
amplitude within each said frequency spectrum and 

utilizing said frequency values to generate data related to\he location of thin beds in 
the earth's subsurface. 
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16. The method of claim 15 wherein said data comprises a substantially horizontal 
25 cross-section of a three-dimensional volume of seismic data. 
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The method of claim 1 5 wherein said method is implemented on a digital computer 
aitd^omprises the following steps: 

putting default operational parameter values; 
inputting operational parameters for said group of spatially related seismic data 

traces; 

obtaining d^ta set parameters from a first trace of said group of spatially related 
seismic data traces; 

obtaining a first'^lected window of data from a first selected seismic trace; 
calculating coefficients for the maximum entropy transform, 
utilizing said coefficients to calculate said frequency spectrum; and 
determining the frequency\alue of the frequency component having the greatest 
amplitude within each said frequency spectrum. 
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18. A method of processing a group of spatiaNy related seismic data traces, comprising: 

defining seismic data windows extending ovb;f selected portions of said group of 
spatially related seismic data traces; 

generating a frequency spectrum of the seismic da\a within successively selected 
windows of said seismic data traces by applying a maximur\entropy transform to said 
successively selected windows; 

determining the greatest amplitude of the frequency com^nents within each said 
frequency spectrum and 

utilizing said amplitudes to generate data related to the locati ^ of thin beds in the 
earth's subsurface. 



25 19. The method of claim 18 wherein said data comprises a substantially horizontal 
cross-section of a three-dimensional volume of seismic data. ^ 
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The method of claim 18 wherein said method is implemented on a digital computer 
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and comprises the following steps: 

inputting default operational parameter values; 
[putting operational parameters for said group of spatially related seismic data 

traces; 

obtaimng data set parameters from a first trace of said group of spatially related 
seismic data traces; 

obtaining a Wst selected window of data from a first selected seismic trace; 
calculating coefficients for the maximum entropy transform, 
utilizing said coefficients to calculate said frequency spectrum; and 
determining the greatest amplitude of the frequency components within each said 
frequency spectrum. 

A method of processing a group of spatially related seismic data traces, comprising: 
defining seismic data windows extending over selected portions of said group of 
spatially related seismic data traces; 

generating a frequency spectrum ofthe seismic data within successively selected 
windows of said seismic data traces by applying a maximum entropy transform to said 
successively selected windows; 

determining the frequency component having^e greatest amplitude within each said 
frequency spectrum: 

calculating the kurtosis of each said frequency specVum; 
determining if the kurtosis of each said frequency speVrum exceeds a selected value 
of kurtosis; and 

utilizing said frequency components having the greatest amplitude within said 
frequency spectra having a kurtosis value which exceeds said selected value of kurtosis to 
generate data related to the location of thin beds in the earth's subsurfiice. 
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22. The method of claim 21 wherein said data related to the location of thin beds 
comprises a substantially vertical cross-section of a three-dimensional volume of seismic 
data. 
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23 The m^od of claim 21 wherein said method is implemented on a digital computer 
and comprises thesfollowing steps: 

inputting default operational parameter values; 

inputting operattqnal parameters for said group of spatially related seismic data 

traces; 

obtaining data set parah^eters from a first trace of said group of spatially related 
seismic data traces; 

obtaining a first selected wiiJ^ow of data from a first selected seismic trace; 
calculating coefficients for thekiaximum entropy transform, 
utilizing said coefficients to calcinate said frequency spectrum; 
calculating the kurtosis of said specrmm; and 

determining whether said calculated kurtosis exceeds a preselected kurtosis value. 

24. A device adapted for use by a digital computer wherein a plurality of computer 
instructions readable by said digital computer and defining the process of claim 1 and 
instructing said computer to perform said process are enc\ded. 



20 25. The device of claim 24, wherein said device is selected fr^m the group consisting of 
a magnetic tape, a magnetic disk, and an optical disk. 
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